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Figure  8.  Relative  isomerization/decomposition  ] 
PESs  with  FN5  isomers  (reference  =  ds-isomer)  f! 


•2  -2 

1  c 

“O 

C:  CO 

co  7= 
c  g 

2  TO 

3  £ 

c/i  .5i 

c  73 

•2  P 
^  cl 
c> 

O  CO 

s  ® 
_  *+-* 

if 

§a 

CD  t3 

l?  ^ 

K  co 


CD  O 
Sr  ■*- 
c  css 
Cl  .N 
*Q 

^  O 

8>'^ 

Q>  g 

C  42 

cd  t: 

c:  2 

•2  ^ 
■+—  -C 

£0  .g> 

•a  ■*= 

§  * 


CO 

CO  o 

g* 

cm  8 
co  -g 
<0  ^ 
cc  <5 
-c  a 


c  ■§ 

£  g 

•co  ® 
o  S 
cl  o 
c  X 

6  ® 

O  o 

•■§S 

"D 

C  Y-» 
CO  ^ 

cd  c: 

00  ° 
io  .2 
cd  ^ 


CD  3  45 
0)  o  >. 
^  -5  ^ 
■9-S  -c 

5  a  •*> 

CO  m  ^ 

CD  U  b 
-Si  o 

O  =3  ^ 

N  -Q 

eg  .  g 

c  2  I 

CD  C0  CD 
CL  CD  -Jr; 

■O 

2  +  .§ 

^  o 

v^.  +-* 

CJ  c:  ex 

CO  |  g 

J) 

O  c: 

^  co 


0 

CL 

C 

0 

0 

“O 

*d 

B 

i_ 

0 

1 

JD 

c 

< 

3 

C 

O 

O 

co 

c 

3 

jD 

0 

W 

sz 

T3 

o 

hr 

<n 

X 

LU 

cc 

o 

>7 

£ 

CD 

o 

o 

3 

o 

3 

CL 

c 

sz 

o 

o 

-O 

0 

0 

1— 

> 

£ 

0 

o 

CL 

a 

< 

0 

< 

0) 

i— 

0 

z 

O 

c 

H 

UJ 

3 

m 

“0 

cr 

0 

O 

i— 

CO 

c 

Q 

0 

> 

"0 

< 

TJ 

C 

CM 


CO 

O 

O 

CM 

LT 

0 

-Q 

E 

B 

a. 

o 

(f) 

co 

CM 


2nd  Advanced  Energetics  Technology  Exchange,  Aberdeen  P.  G. 

23  September,  2003  DISTRIBUTION  A.  Approved  for  public  release;  distribution  unlimited. 


0 


TD  ^ 

5  ° 

0  — 

co  0 

o  DC 

H— »  ^ 

0  Z 
S  Z 

CD  co 
C  r“ 

‘c  >* 

0  -Q 

0  . 

S_  LO 

O  2 

O  O 

S  £ 
0  0 
c f) 

3  _Q 

0  o 

^  0 
0  > 
0  0 
T3  JZ 


o 

0 

CD 

0 

> 

0 

0 

O 

0 

.C 

CD 

.E 

■D 

0 

C 

o 


0 

i_ 

0 


0 


0  0 
0 


T3 

3 

H— > 

0 

DC 


0 
■*—> 
0 

DQ^ 

0 

z  e 

C  £ 
0  ■*-> 
CD  O 

2  ID 


z 


0 


>> 

_Q 

~o 

0 

-t— * 

0 
i_ 
-t— > 
0 
C 

o 

E 

0 

TD 

O 

0 


0 

CL 

0 

O 

O) 

CD 

C 

> 

0 

0 


^  1 
0  0 
>  43 
0  0 
-C  .Q 

0  0 


0 

CL 

C 

0 

0 

T3 

TJ 

0 

5— 

0 

| 

X2 

c 

< 

3 

C 

CD 

.2 

CD 

3 

JD' 

C 

CC 

» 

sz 

T3 

o 

X 

© 

CO 

LU 

01 

0 

>* 

© 

O) 

o 

o 

25 

o 

3 

OL 

c 

>— 

x: 

o 

o 

ID 

CD 

© 

H 

> 

2 

w 

o 

CL 

Cl 

< 

V- > 

CD 

< 

O) 

i_ 

Z 

CD 

O 

C 

l- 

LU 

3 

m 

T5 

DC 

CD 

O 

h- 

0 

C 

Q 

Ctf 

> 

< 


co 

o 

o 

OJ 

i-T 

0 

-Q 

e 

3 

D. 

0 

CO 

CO 

CM 


Pentazoles  with  Heterocyclic  Substituents 


w 

CO 

CD  O) 

-C  OJ 


"O 

C  CD 

«  fc 

9  © 

o  =§■ 
^  o 

5  « 
E  § 

£  E 

8 

CO  ® 
C  -D 

3 

CO  "O 
■  ■  ■— 

c  Q- 
c  cs 

0  »- 

GO  D> 
>  C 
CO  'X 

^ 

o  ° 

N  N 

0  iS 

^  c 
0  0 
I-  Q. 


OJ 


00 


* 


CO 


u 

ffi 

o 

z 

ccj 

z 


A  5 

H-l 


u 

o 

o 

O 

i 


(N 


•  ffi 


CD 

i 

CD 

O 

CD 


C\l 

o 

o 

OJ 

5 

CD 

§ 

O 

c 


0 

JsC 

0 

O 

Cl 

_0 


•0 

c 

0 

TZ 

0 


0 

x 


in  O 

o 


1 

O 

c 

E 

as 

OJ 


0 

> 

■+-* 

> 

0 

ID 

0 

O 

N 

0 

■+— > 

C 

0 

GL 

0 


O 

00 


_Q 

0 

■+— * 

0 

0 

£ 

0 


C 

o 

CO 

0 

CL 

E 

o 

o 

> 


0 

CD 

!c 

0 

£ 

o 

JZ 

0 

0 

o 

N 

0 

"D 


O 

C 

0 

> 

O 


DO  ID 


z-z 

//  \\ 
z  z 


O 


c 

0 

■g  I 
0  £ 
3  « 


0 

O) 

c 

0 

XI 

o 

X 

LU 

D) 

O 

O 

c 

-C 

o 

0 

H 

0 

O 


JD 

3 

CL 


*D 

0 

> 

2 

a. 

Cl 

< 


0  < 
P  2 
o 

h- 
x 

CD 


0 

C 

LL1 


■a 

0 

o 

c 

0 

> 

"O 

< 

■a 

c 

CM 


fc 


CO 

o 

o 

CM 

jJT 

0 

JQ 

E 

0 

a. 

0 

CD 

CO 

CM 


CT> 


C 

o 

■  ■MU 

B 

o 

(/) 

c 

■  ■■■ 

I 

LO 

z 

O 

DC 


LO 


Z8S'»8Z-- 


fCi'SH"  ■ 

sscm-- 


6TS  SE-  - 
981  ’01-  - 
880  ^  - 


6TS  '52- ■ 


SZl'OT- 


Z 

z 


r» 

CO 


LI 

r  h 


(M 

Z 


o  o 

H — 

s  § 

03  O 
O  03 

ti! 

o 

.8  2 

■£± 

f° 

o  g> 

S  o 

-  CL 

o  ^ 

o  T3 

O  g 

CO  C 
0 

_  03 

E  -g 

CL  O 

O-  o 

o 

V  03 

L,  03 


^  f  “3 
0  0° 

O  CL  O 

e-  C/3  «? 

^  Z  H- 
0  |—  CC 

£  03 

O  C  0 

-C  o  o 

w  ”  N 

OC  -o  B 
2  n  5 
Z  ®  a 

z  E  £> 

£  CO  Ctf 

A 


0 

CL 

c 

0 

0 

"S 

“6 

03 

0 

2 

JD 

c 

< 

n 

c 

0~ 

o 

O) 

D 

c 

Cti 

03 

x: 

'~o 

o 

<D 

CO 

X 

Hi 

CO 

0 

> 

03 

CD 

o 

o 

5 

o 

3 

Cl 

c 

SI 

O 

o 

T3 

0 

0 

H 

> 

2 

0 

.2 

a 

a. 

< 

0 

< 

CD 

i_ 

0 

z 

o 

C 

h- 

LU 

z> 

m 

"O 

a: 

0 

O 

h- 

0 

c 

Q 

0 

> 

T5 

< 

*o 

c 

eg 

CO 

o 

o 

eg 

i-T 

0 

-Q 

E 

0 

Q. 

0 

CO 

CO 

eg 


o 

C\J 


CD  0 

g  co 

0  3 


0 


o 

0 


Q-  i—  — 


CO  ’ 


.  0 

£  ^ 

c  CD 
0  CD. 

E  a> 

C  03 

0  j- 

®  "i 

0  ^ 

■t— • 

CO 

c 
o 


0 

o 

'•tr 

0 

> 

0 

sz 


0 


CM 

LO 


O 

c 

-4— ' 

3 

n 

> 

0 

LO 

LO 


o  o 


CO  ' — 

03  + 

?z 
|  o 

2 

Q.  C 

S'  ^ 

5  g 

o  2 

U _  ■+-* 

O  ° 

0 

0  m 
0  0 

CD  0 

£  £ 
o  tl 

0  CD 

t  £ 

O  m*~“ 

o  CD 

0  O 
XE  0 

h- 


o 

0 

J3 

> 

O 

'■4—' 

0 

X2 

03 

T3 

0 

T3 

0  . 

o  ;2; 

O  CO 

U  H— 

3  O 

O  0 

JZ  3 

g  03 

5  > 


O 

"■+-> 

03 

JO 

cd 

T3 

03 

■0 

c 

03 

c 

o 

"-4—* 

03 


E 

o 


LO 


T3 

c 

03 

+  , 
LO 


CO 


O  co 

CO  ^ 
0  )r 
Q.  £ 
03  JO 
£  03 


C 

0 

0 
4— * 

03 


C 

0 
■4— ■ 

o 

CL 

c 

o 


o 

o  _ 

03  0 
>s  N 

c~  3 
0)0  -R 

0 

■age 

0  03  0 


0  CD 
0 

3  -£3 

3  = 

O 

0 

> 

03 


0 

C 

o 


®-8 

>  0 


C 

o 

*  HMM 

■4— » 
0 
N 

£ 

S 

co 

H— » 

O 


c 

.2 

0  0 
N  .O 

'c  ts 

O  0 


0 


0 

_C 


0 


"D 

C 

0 


O  C 

o 


0 


0 
0 

CD  0 


E  ■£  £ 

3  0  0 

0  O  >4 
0  0^ 
£  ■£  0 

>•  O  CO 

T3  ^ 

0  'F  c 

c  ~  g 

i—  O 

0  03  CO 
O  S  CD 

CD  2  .E 

.2  o  I 

-0  —  = 
=  0  o 

°  0  M“ 

0  0 

O  -  £ 

5  c  >, 

.2  o  JD 

c  £  c 

0  03  ^ 

0  ° 

0  x=  sz 

>>Z  w 

=  °  CO 

jo  7=  ^ 

03  :2 


0  C 

0  £ 

F  °  - 

h-  CL  0 


CD 

4_ 

0 

C 


2nd  Advanced  Energetics  Technology  Exchange,  Aberdeen  P.  G. 

23. September,  2003  DISTRIBUTION  a.  Approved  for  public  release;  distribution  unlimited. 


'SB 

£ 


vSS 

+ 

"SB 

£ 

+ 


CM 


CO 

£ 

+ 

to 

z 


3: 

<3 


&o 

Z 


OJ 

+1 

CO 

CO 

CM 


LO 


< 

LU 


0 

ol 

c 

0 

o 

■S 

’0 

JD 

< 

0" 

CJ> 

c 

0 

_C 

o 

X 

LU 

> 

D) 

O 

O 

'C 


_a> 

a> 

o 

3 

_5 

a 

o 


CM 

CM 


£  $ 
u  Zf 


??  * 

w  © 

a  sf 

<3  <1 
B  II 
<1  « 


fi-  *  _ 
O 


I  a 

^  <5 
n.  u 
u  a 


X 

C 

0 

0 

X 

0 
i  -> 

CO 

c 

0 

0 

y 

0 

» 

c 

1  to 

o 

z 

+ 

4— > 

=3 

LO 

z 

O 

> 

x 

0 

c. 

CM 

0 

z 

i 

co 

X 

z 

4— 1 

+ 

LO 

z 

£ 

> 

4— 1 

0 

0 

0 

X 

o 

4— » 

0 

■g 

c 

0 

X 

4— ' 

0 

c 

o 

Q. 

Cl 

CO 

CO 

4— 1 

0 

0 

0 

0 

O 

0 

Q_ 

k_ 

L_ 

E 

0 

o 

o 

o 

0 

• 

X 

c o 

_0 

O 

c 

o 

o 

w  ’co 

x  Z 

I —  + 

1  in 


co 

CM 


0 


CD 

l_L 

x 
co 
< / ) 

O 


CO 


kO 


04 

o 

co 


co 


CO 

'co 

0 

x 

■4— > 

0 

4— < 

0 


X 

0 


co 


0 

o 


CD 

U_ 

XI 

CO 

ID 


+ 

CO 

LL 

X! 

CO 

0 

O 

+ 


c 

0 

"5  I 

0  1 

<  § 

0  I 

gj 

cd  w 
x:  *-5 

9  0) 

X  to 

UJ  $ 


O 

CM 

0)  o 
O  os; 

l 

0 

z 

Jr,  JQ 

o  g. 

X 

c  *_ 

o 

XC  £ 

O  T3 

i— 

0  a 

CL 

H  1 

O 

o 

X 

«  a 

.9  < 

•4— 1 

0 

0  < 
0)  z 

CD 

x 

o  O 

’0 

£  = 

X 

O 

"O  £ 

8  £ 
C  o 

> 

-o 

< 

*o 

c 

CM 


co 

0 

Q 

A 


CO 

o 

o 

CM 

i-T 

0 

X! 

E 

0 

4“* 

CL 

0 

CO 

CO 

CM 


c 

0 

CD 

O 


c 

I 

sz  + 

CD  _ 


LO 


.9  o 

+->  M— 
©  0 
E>  c 
o  .9 

§  o 

o§ 

M—  13 

—  o 

0  O 


C  0 

0  4= 

8.1 

O 

0  Q_ 

E  0 

CD  0 

0  "D 
>  C 
0  0 

0 


0 

0 


0 
N  "9 

0  E 

X  O) 

©  .9 

Cl 

£ 

O 

o 


0 

Z3 

JD 

■D 

0 

0 

Q. 

0 


CL 

0 

D 

o 

> 

0 


—  Q_ 


0 

T3 

C 

0 

o 

Q. 

E 

o 

o 


c  ~ 


0 

0 

Q. 

E 

0 

X 

0 

0 

g 

‘cl 

H 


CO 


o 


CO 

CO 


>d  o 

TD 
C 
0 


CM 

"7m 

o 


CO 

CO 


o 

I 

o 

o 

+ 

CO 


o 


0 

TD 

_=3 

O 

C 

E 

0 

s_ 

CD 

O 

Q_ 

0 

'sz 

-t— > 

0 

“D 

C 

D 

T3 

0 

T3 

D 

•4— » 
0 


0 
CO  -0 

I  C 
13 
O 
CL 

£ 
o 

o 


CM 


0 


c 

0 

■g  I 
CD  E 

<  § 

®  I 

i5! 

SZ  =6 

9  tf 

X  w 

LU  8 

0)  o 

O  “ 


O 

c 

jz 

o 

0 

h- 

0 

o 


0  < 
S?  z 
0  9 


-Q 

CJ 

Q. 


•o 

1 

cl 

a 

< 


c 

LU 

■0 

0 

a 

c 

0 

> 

“O 

< 

*o 

c 

C\| 


CO 

O 

o 

CM 

i-T 

0 

SZ 

E 

0 
•*— * 
Ql 
0 
.0 
CO 
CM 


How  much  damage  can  V2  mmol  of 
Ng+tPfNJe]-  cause  ? 


CD 

CM 


Covalent  azides  are  normally  strongly  bent  with  M-N-N  angles  of 

about  120  as  shown  here  for  Sb(N3)3 

.  2003  2nd  Advanced  Energetics  Technology  Exchange,  Aberdeen  P.  G. 

DISTRIBUTION  A.  Approved  for  public  release;  distribution  unlimited. 


£ 

O  co 

■X  2  2! 

' — '  i 

■O  ^0  S— 

c  2  0 

.03  w  0 

E  t  = 
So? 

—  H—  d 

3*^1 

| 

CO  g  — 
C  O) 

.2  aTi 

C5  ^  E 
"5  co  o 
o  o  -Q 


0 

0 

.  0 

0  0 
T3  0 
C  0 
O  CO 

jd  Q 


rz  cm 
TO  co 


E  i- 

O  _£ 

s  ~ 

o  s 


0 

^  co 
-  T3 
0  C 
C  O 
O  _Q 


3  § 
o  _q 

C  — : 

o  § 

T3  CO 
0  3 

8  © 

CD  £ 


0 

CL 

c 

0 

0 

■a 

*6 

0 

i_ 

0 

l 

.a 

C 

< 

3 

C 

(D 

o 

O) 

”5 

.Q 

c 

0 

•*-■ 

CO 

-C 

TJ 

a 

X 

0 

CO 

LU 

KJ 

0 

0 

O) 

o 

o 

5 

o 

D 

CL 

c 

x: 

0 

o 

TJ 

0 

0 

b- 

> 

2 

co 

o 

a 

CL 

< 

0 

< 

a> 

i_ 

z 

0 

O 

C 

h- 

LLI 

D 

CO 

~o 

DC 

0 

O 

fe 

c 

Q 

0 

> 

TJ 

< 

*D 

C 

C\J 

-n  c 
C  ^  CD 
O  0  -Q 
_Q  _C 

Z  -  O) 

--L  O  C 
|_  0  O 

E  <  « 

•+±j  0  0 

CO  T3 
-5  C  cC 

jO  §  * 

O  0  co 
0  "03  S 

S  ■—  P 

8-  o  £ 
3  x-  w 
$  0  P 


c  0  ^ 
00. 

'SS? 
2  E  •“ 

D-  0  0 

0  03  £ 

C  g  ID 

—  _o  c 

03  ^  0 
C  „ 

>  ®  t 

>  >  n 


0  “  .ti 

-c  £  0 

:  s  ^ 

0  03  E 

0  E  0 

i—  o 
Q.  C  CO 
0  T3 

s  s  § 

>"0X3 


£2  £ 

0  0 
Q.  t  .£2 
£  g  0 

s  e-  e 

o  §  ® 

®  o  -5 

CD  -  0 

0  O  co 

O  U  -p 

c  -o  £ 

_0  0  r- 

0  0  .-K 

0  +-’  _Q 

M-  0  o 

0  c  -A 
0  —  5 

£  u _ 

C  I— 

Eg  ®  ® 

"D  -£= 
£~  -*— » 
"0  0 
C  03  ° 
0=0 
.£?  0  g 

—  "tw  -C-3 
co  0  O 

=ri  ® 

0  ^  i: 

£  -  -6 

o'0® 

^00 

E  0  J= 


iSifil 


D  C  '> 

Z  0  > 

0  °  CL 

£Z  £1 

H  •§  fc 

A  f  g 


g  ggi 


0 

-C  0 

o  0 
iz  13 

+J 
3?  — 

a  0 

v-  cl 
N  0 

H-  O 

°  03 

2  ^ 
0  x 

t3  CQ 

E  o 

0  g- 
©  * 


O  ^j- 

4— »  ^ 

0  & 
0  0 

o  £2 


0/5 

0 , 0 
c  o 

0  Q. 


CL  0 
0 


Z.  0 

0  "0 


>  w 

CL  0 


o  & 

.Q  < 


o 

CO 


0 


CL  0 


CO 


0 


>>  0 
c  £ 
p  £ 

■O  = 
CD  -Q 


o 

0 


+. 


CL  fJ 

go 

l  -i  - J 


i-  “ti 


'SI  -1 _ 

LL  CD  ’(/)  £ 


O 

0  !2 
=  N 
0 


O 

CL 

E 

o 

o 


•0 

0 

TD 


+ 

CO  M— 

LL  O 
•^LL 


TD 

C 

0 


0 

0 

0 
■4— • 

0 

C 


0 
C  3 

o  c n 

~  0 


+  -*— * 

%i-  c  ^ 
LL  0  ^ 
zoo 
_  0  0 
TD 
O 


O  CD 

0  c 

C  4- 

O  5 

■j— :  Cl 


O 

0 

0 


C 

o 


o 

0 


2  «  _Q 


1- 


0  0 
0  0 


0 

LO 

z 

LL 

H — 

O 

0 

E 


£  0 
0  td 

■g  0 

4=>  0  *- 

C/D  CD  ■h 

s?i§ 
|  s  S 
«aS 

2  *  c 

X  >  = 

J=  +co'g 
: t;  LL  C 
^  CM  0 


O 
_Q  '4= 

TD  0 
0 

^  0 
3  -c: 
0  ■*"* 

0  0 
0  SZ 


LO 


O  0 
0  CO 
±4  0 
0  £ 
0  ^ 
O  " 

6  >> 

£  0 
•*-  c 
X  o 

0  -4= 

O  0 

E  = 
o 
o 


"0 

0 
-*— < 
O 
0 
CL 
X 
0 

0 

JZ 

>, 

c 

o 

0 

c 

o 

4— > 

ic 

c 


"0 


0 

§  © 
~  0 

O  -g 
0  O 

0  0 
.  -Q 


0 

O 


CL 

E 
o 
o 

£  TD 
O  C 
t=  0 

'8* 
Q.  CO 

E  c 
o  0 
o  C 
0  .E 

TD  1- 
0 

0  CL 

F  x 

I—  0 


0 

TD 

C 

0 


c 

0 

O 


c 

0 

O 

c 

2 

'c 

0 

I 

LO 


0 


0 

_C 


O 

J= 

0 

0 

0 


DC 


0 

o  ^ 

0 
0 


z 

ID 

>> 

JQ 

TD 

0 

> 


0 
DP  0 
I  J0 
_  O 
0  q 
JQ 


0 

0 

0 


0 
-t— « 

O 
0 
TD 

0  2 
£  CL 

■0  £ 
C  o 

0  .t: 

+-  0 

o  & 

»  E 
>,  o 
c'  o 
0  0 
>  "0 


■0 

c 

0 


0 


-=P 


_Q 

0 


0 

O 

0 


h=t  -0 
O  0 

3  0 

I  & 

c  ® 
F  JD 

• 


0  > 
0 

,  ‘  > 

-5°  o 

z  -h 

+w‘g 

X  ® 

*D  _0 

i-s 

?  o 

LO  Q_ 

^  o 

v —  ■  — 

O  0 

t:  -s 

0  cd 
O  TD 
■0  ^ 
.2  o 


0 

O 

0 

L_ 

0 


■0 

0 

0 
•4— ' 
0 
c 


0 


0 

c 

o 


0 

c  -E 
o  t  0 
0 

0  > 


0 

o 

c 

o 

o 


6  o 

0  $ 

CD  0  0 
0  0 

0 
0 
O 


o 

E 
0 
C  > 

X  m 
■0 


O 

0 

c 

o 


0 


o 

E 

0 

_C 


^  TD 
0  C 
-C  0 

0 

O 


0 

0  -0 
_±l  -t— >  i_ 

■Sc® 

Is® 

CD  O  0) 

DC 


0 


0 


TD 

C 

0 

•0 

0 

0 

CL 

0 

s_ 

CL 

0 

s— 

0 


"0 

C 

0 

CO 

Q) 

h- 

_Q 

CO 

01 

< 

CL 


0 

■0 

c 

0 

o 

Q. 

E 

o 

o 

o 

■0 

'n 

0 

O  TD 
CL  0 

0  N 

is 

®  § 

^  0 


C 

0 

E 

0 

DC 

CL 

E 

0 


—  0 

>>CL 

-P  c 

"jr?  ^ 

U  0  _j 

0  •o  | 
N  ®  '£ 
'zz  ■£  = 

0  ^  c 
-+-J  Q)  .2 

Oral 

2  §  i 
®  g « 


JD 

0 

Q. 


0 

0 

> 

2 

Cl 

Cl 


-  Ill  «* 

q  LU  o 

W  >s  2 

TD  jf  £ 

£  o 
0  = 

■0  8 

0  h- 

0  o  < 

CL’S  < 
0  ra  2 

o  2 

Q.  c  t 
^  LL  g 

_Lr>  T3  DC 

3  o  | 

4—  c  Q 

0  5 

0  -a 
0  < 
o  ? 

O  CM 
0 
0 

0 

0 


CD 

CD 


+ 


LO 


Z  o  Z 


CO 

o 

o 

CM 

i-T 

0 

E 

o 

4—* 

CL 

0 

CO 

CO 

CM 


